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ABSTRACT
Inadequacy of milk supply to meet the increasing human population coupled with a decreasing
livestock population has necessitated the need for a potent galactogoue. The aim of this study was
to compare the lactogenic effects of Launaea taraxacifolia (PLT) and resveratrol in Wistar rats. After
parturition, 25 primiparous female Wistar rats were randomly allocated into five groups of 5 dams
each. Dams in groups I, II, III, IV and V were administered distilled water (DW: 2 ml/kg), meto-
chlopromide (MET: 15 mg/kg), resveratrol (RES: 5 mg/kg), n-hexane leaf fraction of L. taraxacifolia
(PLT: 333 mg/kg) and the combination of RES + PLT (CO: 5 mg + 333 mg/kg); respectively, for
12 days. Pup weight gain was used to quantify milk yield. Serumwas harvested from the dams and
assayed for prolactin and oxytocin. The PLT and CO groups had significantly higher (p < 0.05) milk
yield than DWgroup. Serum concentration of prolactin was significantly higher (p < 0.05) in the PLT
group, while the combination group had the highest (p< 0.05) concentration of oxytocin compared
to DW group. In conclusion, L. taraxacifolia and resveratrol exhibited galactopoietic potentials
individually by stimulating hyperprolactinaemia, while their combination increasedmilk production
by increasing serum oxytocin activity.

ARTICLE HISTORY
Received 26 August 2019
Revised 12 October 2019
Accepted 6 November 2019

KEYWORDS
Antioxidant; herbal
galactogogue; lactogenesis;
oxytocin; prolactin

1. Introduction

Gross deficiency of protein intake both in quantity and
quality is a potent food security problem, particularly in
developing countries. The insufficiency of cow's milk
supply to increasing human population in developing
countries has resulted in a high number of non-dairy
milk substitutes for cow'smilk. However, cow milk has
higher protein content and quality than the non-dairy
milk beverages [1]. Malnutrition, low productivity and
high incidence of preventable diseases have been attrib-
uted to low protein intake [2]. Milk is a complete source
of nutrients, particularly protein necessary for growth,
development and maintenance of healthy living. It also
facilitates recovery from malnutrition [3]. Bhutta et al.
[4] reported that annual death of over 823,000 children
and 20,000 mothers could be prevented by strict imple-
mentation of universal breastfeeding, and this could
contribute to global economic benefits to the tune of
US$300 billion in savings.

Milk production (lactogenesis) is a complex neuro-
endocrine activity that involves interaction of a number
of physical and emotional factors along with the action of
multiple hormones, mainly prolactin [5] and oxytocin.
Prolactin and oxytocin are themost important hormones
necessary for mammary milk production andmilk deliv-
ery to the young, respectively [6]. The secretion of these
hormones is stimulated by the suckling action of the
young at the teat/nipple [7]. Dopamine agonists and

antagonists control milk production by regulating pro-
lactin synthesis and secretion through interaction with
the hypothalamus and anterior pituitary gland [8,9].
Lactogenesis and galactopoiesis are stressful processes
for lactating animals. Since hormonal control of lactation
is affected by stress [5], control of stress in lactating
animals could be an important way to enhance lactation.
Therefore, phyto-pharmacological research on natural
products with significant antioxidant activity could
serve as an important tool for the discovery of new active
compounds with novel structure and potential to serve as
natural lead compounds for development of new galac-
togogues. Galactogogues are foods, herbal medicines or
pharmaceutical drugs used to induce or enhance milk
secretion [10].

Although some studies have reported the ability of
some medicinal plants to increase milk production by
stimulating prolactin release [11–14]; we have reported
for the first time, the comparative effects of a medicinal
plant and resveratrol (a potent antioxidant) on milk
production, serum prolactin and oxytocin
concentrations.

2. Materials and methods

2.1. Plant collection, identification and extraction

Fresh leaves of Launaea taraxacifolia were obtained in
Zaria, Kaduna State of Nigeria. The leaves, flowers and
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seeds of the plant were sent to the Herbarium Unit of
the Department of Botany, Faculty of Life Sciences,
Ahmadu Bello University, (A.B.U.), Zaria, Nigeria for
identification and voucher number of 648 was depos-
ited. The leaves were dried in open air in the labora-
tory to a constant weight. The dried leaves were
ground to fine powder with mortar and pestle and
1.19 kg of the pulverized leaf was extracted with 5
litres of absolute methanol using percolation. The
filtrate was concentrated with rotating evaporator.

2.2. Fractionation of crude methanol extract

The crude methanol extract was serially fractionated
with n-hexane and ethyl acetate using a separating
funnel. Each partition process was repeated twice
using equal volume of each solvent, and similar frac-
tions were pooled together and concentrated using
rotating evaporator.

2.3. Phytochemical screening

Thin layer chromatographic plate (Merck,
Germany) was used to develop chromatograms
for the identification of phytoconstituents in the
fraction. The plate was developed in hexane:ethyl
acetate in a ratio of 9:1 and sprayed with ferric
chloride (phenols), aluminium chloride (flavo-
noids), dragendoff (alkaloids), Liebermann-
Burchard (steroids and triterpines) and
Bontragers (anthraquinones) reagents. The chro-
matograms were visualized under day light, ultra-
violet light and then heated at 100°C.

2.4. Experimental animals

Thirty-five adult male and nulliparous female rats
comprising 30 females and 5 males, weighing about
120–190 g were obtained from the Animal House
of the Department of Veterinary Physiology,
Faculty of Veterinary Medicine, A.B.U., Zaria.
Ethical approval for the study was obtained from
the Ahmadu Bello University Committee on
Animal Use and Care (ABUCAUC) and approval
number ABUCAUC/2018/053 was obtained.

2.5. Breeding of experimental rats

Thirty rats were divided into 5 groups of 6 rats per
group. Each group containing 5 female and 1 male
rat. Whitten effect was employed to synchronize
the oestrous of the female rats in each group and
subsequently, mating of the female rats. The ani-
mals were then observed for onset of pregnancy
and parturition.

2.6. Experimental grouping

Few days prior to parturition, separate cages were pro-
vided for each dam and her pups. Immediately after
parturition, body weight of each pup was taken (W0)
and the 25 dams were randomly divided into 5 groups of
5 dams each. The number of pups was corrected to 5
pups/dam. Dams in groups I, II, III, IV and V were
administered distilled water (DW: 2 ml/kg), metochlo-
pramide (MET: 15 mg/kg), resveratrol (RES: 5 mg/kg),
L. taraxacifolia fraction (PLT: 333 mg/kg) and combina-
tion of resveratrol and L. taraxacifolia (CO: 5 + 333 mg/
kg), respectively. Milk yield was determined as described
by Cai et al. [12], with slight modification for this study.
The dams were treated daily at 19:00 h for 12 days,
starting from day 2 to 14 of lactation. Milk yield deter-
mined as weight gain of pups was recorded daily (18 h
after gavage), using an electronic balance accurate to
0.01 g using ATOM – A 110C weighing balance.

2.7. Measurement of body weight of pups

The pups were individually weighed three times daily.
At 8.00 h, the first weight (W1) was taken and the pups
subsequently, separated from the dams for 4 h. By
12.00 h, they were weighed again (W2) and then
taken back to their dams to suckle for 1 h. Finally, at
13.00 h, they were weighed again (W3) and then
allowed to stay with their respective dams for the rest
of the day.

2.8. Determination of milk yield

Milk yield 18 h after the administration of the extract
was estimated as W3–W2.

Daily pup weight was indicated as W1, which repre-
sents daily weight gain per pup.

Percentage weight growth rate (WGR), which indi-
cates the growth of pups in relation to their birth
weight was calculated using the following formula:

%WGR ¼ W1�W0ð Þ=W0 12½ �
where W0 = birth weight of pups.

2.9. Determination of serum levels of lactogenic
hormones

On the 14th day of experiment, three dams from each
group were euthanized using ketamine (300 mg/kg)
followed by cervical dislocation. Then 3 ml of blood
was collected from each dam into plain sample bottles.
The blood was left in the laboratory bench for 30 min
in slanting position to coagulate. The blood samples
were centrifuged at 3000 g for 10 min. The serum was
harvested into appropriately labelled plain sample
bottles.
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2.9.1. Prolactin
Serum levels of prolactin weremeasured with rat-specific
prolactin kit according to manufacturer’s instructions
(FineTest, Wuhan Fine Biotech Co., Ltd., China). The
principle of the test was based on competitive-ELISA
detection method. After carrying out the assay, the con-
centration of prolactin in the samples was then deter-
mined by comparing optical density of the samples to the
standard curve. The assay has a sensitivity of <7.8 pg/ml
with intra-assay and inter-assay coefficients = CV <8%
and <10%, respectively where CV (%) = SD/mean × 100.

2.9.2. Oxytocin
Similarly, serum levels of oxytocin were measured with
rat-specific oxytocin kit according to manufacturer’s
instructions (FineTest, Wuhan Fine Biotech Co., Ltd.,
China) as described for prolactin.

2.10. Statistical analysis

Data obtained were expressed as mean ± SEM. Two-way
and repeated-measures analysis of variance (ANOVA)
was used, followed by Tukey post-hoc test for multiple
comparisons of the groups. The statistical package,
GraphPad Prism version 5.1 was used for analysis.
Values of p < 0.05 were considered significant.

3. Results

3.1. Phytochemical screening

The specific TLC chromatogram was positive for only
Liebermann-Burchard spray. Seven spots were seen
under day light. Upon spraying with Liebermann-
Burchard and heating, four of the spots turned green

while the remaining three turned purple, indicating the
presence of steroids and triterpenes.

3.2. Milk yield

The total milk yield in dams treated with CO and PLT
was significantly higher (p < 0.05) than the DW control
group (Figure 1). Similarly, the total milk yield in CO-
treated group was significantly higher (p < 0.05) than in
MET and RES groups. The total milk yield in the CO-
treated group was higher than that of PLT group, though
the difference was not statistically significant (p > 0.05).
The total milk yield in PLT-treated group was higher
than in RES group, though not statistically significantly,
their combination (CO) resulted in the highest milk yield
when compared with PLT and RES, respectively
(p < 0.05).

3.3. Daily weight gain of pups

The mean daily weight gain of pups treated with frac-
tion of n-hexane leaf extract of L. taraxacifolia is shown
in Figure 2. The weight gain of pups was significantly
(p < 0.05) higher in PLT when compared with DW- and
MET-treated groups. Similarly, pups in RES and CO
groups had significantly (p < 0.05) higher body weight
than the MET group. However, pups in CO-treated
group had lower weight gain than pups in PLT and
RES groups.

3.4. Weight growth rate of pups

The weight growth rate (%GR) of pups was signifi-
cantly (p < 0.05) higher in RES and CO groups com-
pared to MET-treated group (Figure 3). Furthermore,
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Figure 1. Total milk yield of dams treated with n-hexane fraction of the leaf extract of Launaea taraxacifolia, resveratrol and their
combination. Bars with different superscripts are significantly different (p < 0.05).
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the %GR of RES-treated group was significantly
(p < 0.05) higher than that of PLT-treated group.
Also, the %GR of pups in RES-treated group was
higher than CO group, though the difference was not
statistically significant (p > 0.05).

3.5. Serum prolactin concentration

Serum concentration of prolactin was significantly
higher (p < 0.05) in PLT- and RES-treated groups when

compared to CO group (Table 1). Meanwhile, DW
group exhibited lowest concentration of prolactin.

3.6. Serum oxytocin concentration

The CO-treated group had significantly higher (p < 0.05)
serum concentration of oxytocin compared to the other
groups (Table 2). The concentration of oxytocin was also
significantly higher (p < 0.05) in PLT when compared to
the RES group. Furthermore, serum oxytocin
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Figure 2. Mean (±SEM) daily weight gain of pups from dams treated with n-hexane fraction of leaf extract of L. taraxacifolia,
resveratrol and their combination in lactating Wistar rats. Bars with different alphabets are significantly different (p < 0.05).
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Figure 3. Weight growth rate of pups treated with n-hexane fraction of the leaf extract of L. taraxacifolia, resveratrol and their
combination in lactating Wistar rats. Bars with different alphabets indicate statistically significantly different (p < 0.05).

74 N. A. SANI ET AL.



concentration was significantly higher (p < 0.05) in PLT-
and CO-treated groups when compared to the DW
group.

4. Discussion

Increased dairy production has the potential to
enhance livelihood and reduce poverty in less
developed countries. However, relatively low milk
yield coupled with an increase in per capital
income and population has resulted in milk supply
shortage [15]. Increased production of milk and
milk-related products could be beneficial to the
well-being and economic development of these
countries.

The increased milk yield seen in the PLT, RES and
CO groups could be due to stimulatory effects of
L. taraxacifolia and resveratrol on secretory activities
of mammary lactocytes. Mahmood et al. [16], reported
that enhanced milk production in lactating rats was
attributed to the stimulatory effect of Musa
x paradisiaca extract on cellular proliferation in the
mammary gland. Plants with galactopoietic activities
have been reported to affect mammary gland cellular
proliferation and activity with resultant increase in
milk production [17–19]. In this study, administration
of PLT, RES and CO enhanced milk production in the
treated rats.

The higher daily weight gain of pups seen in
PLT, RES and CO, may be explained by two fac-
tors. It may be as a result of higher milk secretion
of dams in these groups which led to greater quan-
tity of milk supply to the pups for body growth.
Or, it could be as a result of enhanced nutritional
effects of the extract and resveratrol on the milk
components. Lompo-Ouedraogo et al. [13] opined

that increased pup weight was due to improvement
in the nutritional value of the dam’s milk. Thus, we
also hypothesize that the daily weight gain of pups
observed in this study could be directly propor-
tional to the volume and possibly, enhanced nutri-
tional value of the milk produced by the lactating
dams. Since milk consumed by the pups is for
growth and maintenance, it can be inferred that
the dams of PLT- and RES-treated groups pro-
duced higher amount of milk and their pups con-
sumed more milk with resultant higher pup weight
gain seen in these groups.

The highest milk yield observed in the CO-
treated group may be due to the synergistic effect
of the bioactive metabolites in the PLT and RES.
Feed supplementation was used to improve per-
formance of lactating animals during early lacta-
tion [20]. Therefore, oral administration of leaf
extract of PLT to the lactating rats may have
supplemented these animals, which provided
them with sufficient nutrients for body mainte-
nance and growth to cope with increased demand
for nutrients associated with lactation. This obser-
vation may lend credence to the significantly
higher percentage growth rate recorded in PLT-
treated group. Percentage growth is an index used
to evaluate the potency of treatment in lactogenic
studies. The higher weight gain and percentage
growth rate seen in RES group compared to PLT
and CO groups, despite higher milk yield in the
latter groups, may imply that RES enhanced utili-
zation of milk by the pups. Milk is the only source
of nutrient to these pups and its yield was lower in
RES group yet the pups in this group had higher
body weight gain. Resveratrol modifies microfauna
of the gastrointestinal tract with resultant higher

Table 1. Serum concentration of prolactin.
Groups Mean ± SEM serum concentration of prolactin (ng/ml)

Distilled water 17.38 ± 0.58a

Metochlopramide 17.78 ± 0.46a

Resveratrol 51.39 ± 6.06b

Launaea taraxacifolia 60.05 ± 1.23b

Resveratrol and Launaea taraxacifolia 22.41 ± 1.45a

Serum concentration of prolactin in lactating Wistar rats treated with n-hexane fraction of L. taraxacifolia, resveratrol and their combination. Superscript
with different alphabets are significantly different (p < 0.05).

Table 2. Serum concentration of oxytocin.
Groups Mean ± SEM serum concentration of oxytocin (ng/ml)

Distilled water 35.69 ± 1.82a

Metochlopramide 53.44 ± 2.95ab

Resveratrol 74.44 ± 0.37a

Launaea taraxacifolia 112.6 ± 4.85b

Resveratrol and Launaea taraxacifolia 234.9 ± 8.106c

Serum concentration of oxytocin in lactating Wistar rats treated with n-hexane fraction of leaf extract of L. taraxacifolia, resveratrol and their combination.
Superscript with different alphabets are significantly different (p < 0.05).
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growth rate of the animal [21]. It blocks the pro-
duction of glutathione disulphide and inhibits cel-
lular damage produced by free radicals [22]. In
addition to inhibition of production of free radi-
cals, resveratrol protects DNA against oxidative
stress by scavenging free radicals already gener-
ated in the body [23].

Furthermore, the higher serum prolactin (Prl)
concentration recorded in PLT-treated group may
underpin the mechanism of action of enhanced
secretory activity of mammary glandular alveoli
with resultant increased milk secretion/yield in
this group. Prl is a physiological relay sensor
which responds to demands for milk production
and redirect nutrients away from the adipose
tissues to the mammary glands for optimum milk
production [24]. It is also important for mammary
secretory activation that occurs at parturition and
initiates the secretion of milk into lobulo-alveoli
units. Since inadequate diet and or metabolic
pathologies, such as, diabetes mellitus, adversely
affect secretory differentiation and activities of
the mammary gland with consequent poor lacta-
tional performance [25], PLT could be used to
ensure adequate and sustained lactational perfor-
mance in such disease conditions. Although
resveratrol also increased serum concentration of
Prl, the effect of CO on serum concentration of
prolactin was rather antagonistic, resulting in
lower concentration of Prl. Some herbal galacto-
gogues have been shown to increase milk secretion
by increasing the Prl activity [11–13]. It is worthy
of note that resveratrol-treated group showed
a dramatic increase in the serum prolactin con-
centration when administered alone. This could be
due to the effect of resveratrol as a supplement
that improves the general well-being of animals
when taken as a single dose or for a certain period
of time [26].

While Prl regulates the expression of target genes,
and stimulates lipid synthesis and exocytosis through
the JAK2/STAT5 pathways for sustained lactogenesis;
oxytocin (OT) is released in response to the suckling
reflex of the young and stimulates the contraction of
myoepithelial cells with resultant milk letdown [9].
Thus, Prl promotes lactogenesis, while OT triggers
milk delivery to the young. The highest serum con-
centration of OT recorded in the CO suggests
a synergistic effect between PLT and RES in stimulat-
ing milk letdown. Augustine et al. [27] observed that
Prl up-regulates the activities of OT neurons and
maintains the concentrations of OT in lactating rats.
In contrast, Prl inhibits pulsatile release of OT in
virgin rats by causing sustained hyperpolarization of
OT neurons, thus inhibiting their activity [28]. Thus,
the change from Prl-induced inhibition of OT in vir-
gin rats to Prl-facilitated release of OT during lactation

occurs in favour of the young. The higher plasma
concentration of OT seen in PLT and RES groups
compared to the DW group suggests that
L. taraxacifolia and resveratrol stimulates pulsatile
release of OT from the posterior pituitary. Since PLT
and RES caused increased serum OT concentration,
while their combination showed a synergistic effect on
serum OT concentration; both supplements can be
said to have both lactogenic and galactopoietic effects.
They perhaps act synergistically to increase OT synth-
esis and secretion thereby stimulating milk ejection
reflex in the mammary gland. Resveratrol may have
achieved this effect via its amelioration of oxidative
stress. Stress affects the paraventricular and supraoptic
nuclei of the hypothalamus and inhibits pulsatile
release of OT and consequently decrease milk ejection
[29].

Good galactopoietic effects of hexane fraction of
L. taraxacifolia could be due to the presence of ster-
oids and triterpenes (polyphenols) detected from the
preliminary phytochemical screening of the fraction.
Polyphenols increase milk yield of lactating animals by
their antioxidant effects [5].

5. Conclusion

Launaea taraxacifolia and resveratrol independently
enhanced milk production in lactating rats by stimu-
lating hyperprolactinaemia. The combination of
L. taraxacifolia and resveratrol, however, increased
milk production through increased oxytocin release
which acts on myoepithelial cells of the mammary
glands to stimulate milk ejection reflex.

Acknowledgments

We are grateful to technical staff of the Department of
Veterinary Physiology for technical assistance. Assistance of
A.M. Tauheed and B. Habibu for statistical analysis and inter-
pretation is highly appreciated. N.A. Sani thanks Federal
Ministry of Educationn through the Federal Scholarship
Board of Nigeria for financial assistance (Ref. FSBA/FGSS:
PG/15/019).

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID

Na’imatu A. Sani http://orcid.org/0000-0002-0540-777X

References

[1] Singhal S, Baker RD, Baker SS. A comparison of the
nutritional value of cow’s milk and nondairy beverages.
J Pediatr Gastroenterol Nutr. 2017;64:799–805.

76 N. A. SANI ET AL.



[2] Lind MV, Larnkjaer A, Molgaard C, et al. Dietary
protein intake and quality in early life: impact on
growth and obesity. Curr Opin Clin Nutr Metab
Care. 2017;20:71–76.

[3] Yakobovitch-Gavan M, Phillip M, Gat-Yablonsk G.
How milk and its proteins affect growth, bone health,
and weight. Horm Res Paediatr. 2017;88:63–69.

[4] Bhutta ZA, Das JK, Rizvi A, et al. Evidence-based
interventions for improvement of maternal and
child nutrition: what can be done and at what cost?
Lancet. 2013;382:452–477.

[5] Mohanty I, Senapati MR, Jena D, et al.
Ethnoveterinary importance of herbal galactogogues
- a review. Vet World. 2014;7:325–330.

[6] Jonas W, Woodside B. Physiological mechanisms,
behavioral and psychological factors influencing the
transfer of milk from mothers to their young. Horm
Behav. 2016;77:167–181.

[7] Higuchi T, Honda K, Fukuoka T, et al. Pulsatile secre-
tion of prolactin and oxytocin during nursing in the
lactating rat. Endocrinol Jpn. 1983;30:353–359.

[8] Behera PC, Tripathy DP, Parija SC. Shatavari: poten-
tials for galactogogue in dairy cows. Indian J Trad
Knowledge. 2013;12:9–17.

[9] Neville MC, McFadden TB, Forsyth I. Hormonal
regulation of mammary differentiation and milk
secretion. J Mammary Gland Biol Neoplasia.
2002;7:49–66.

[10] Gbadamosi IT, Okolosi O. Botanical galactogogues:
nutritional values and therapeutic potentials. J Appl
Biosci. 2013;61:4460–4469.

[11] Bako IG, Mabrouk MA, Abubakar MS, et al. Lactogenic
study of the ethyl- cetate fraction of Hibiscus sabdariffa
linn seed on pituitary prolactin level of lactating albino
rats. Int J Appl Res Nat Prod. 2013;6:30–37.

[12] Cai B, Chen H, Sun H, et al. Lactogenic activity of an
enzymatic hydrolysate from octopus vulgaris and car-
ica papaya in SD rats. J Med Food. 2015;00:1–8.

[13] Lompo-Ouedraogo Z, van der Heide D, van der
Beek EM, et al. Effect of aqueous extract of Acacia
nilotica ssp adansonii on milk production and prolactin
release in the rat. J Endocrinol. 2004;182:257–266.

[14] Simelane MBC, Lawal OA, Djarova TG, et al.
Lactogenic activity of rats stimulated by Gunnera
Perpensa L. (Gunneraceae) from South Africa. Afr
J Trad Comp Med. 2012;9:561–573.

[15] Tewe OO, Boganga M Post-harvest technology in
Nigeria livestock industry: status challenges
capacities. A presentation at the GFAIR workshop
held in 17th – 21st September 2001 Entebbe Uganda
[cited 2010 Jun 11]. Available from: http://www.fosd
net.Cgiar.org/post%htm

[16] Mahmood A, Omar MN, Ngah N. Galactagogue
effects of Musa x paradisiaca flower extract on
lactating rats. Asian Pac J Trop Med.
2012;5:882–886.

[17] Capuco AV, Akers RM. The origin and evolution
of lactation. J Biol. 2009;8:37

[18] Sternlicht MD, Kouros-Mehr H, Lu P, et al.
Hormonal and local control of mammary branching
morphogenesis. Differentiation. 2006;74:365–381.

[19] Wall EH, McFadden TB. Triennial lactation sympo-
sium, A local affair: how the mammary gland adapts
to changes in milking frequency. J Ani Sci.
2011;90:1695–1707.

[20] Baumgard LH, Odens LJ, Kay JK et al. Does negative
energy balance (NEBAL) limit milk synthesis in early
lactation. 21st Annual Southwest Nutrition and
Management Conference, Tempe, Arizona; 2006. p.
181–187.

[21] Alagawany MM, Farag MR, Dhama K, et al.
Mechanisms and beneficial applications of resveratrol
as feed additive in animal and poultry nutrition: A
review. Int J Pharmacol. 2015;3:213–221.

[22] Hung LM, Chen JK, Huang SS, et al. Cardioprotective
effect of resveratrol, a natural antioxidant derived
from grapes. Cardiovasc Res. 2000;47:549–555.

[23] Yan Y, Yang JY, Mou YH, et al. Differences in the
activities of resveratrol and ascorbic acid in protec-
tion of ethanol-induced oxidative DNA damage in
human peripheral lymphocytes. Food Chem
Toxicol. 2012;50:168–174.

[24] Ben-Jonathan N, Hugo ER, Brandebourg TD,
et al. Focus on prolactin as metabolic hormone.
Trends Endocrinol Metab. 2001;17:110–116.

[25] Garcia AH, Voortman T, Baena CP, et al. Maternal
weight status, diet, and supplement use as determi-
nants of breastfeeding and complementary feeding:
a systematic review and meta-analysis. Nutr Rev.
2016;74:490–516.

[26] Smoliga JM, Baur JA, Hausenblas HA. Resveratrol
and health – A comprehensive review of human clin-
ical trials. Mol Nutr Food Res. 2011;55:1129–1141.

[27] Augustine RA, Ladyman SR, Bouwer GT, et al. Prolactin
regulation of oxytocin neurone activity in pregnancy
and lactation. J Physiol. 2017;594:3591–3605.

[28] Sirzen-Zelenskaya A, Gonzalez-Iglesias AE, Boutet
de Monvel J, et al. Prolactin induces
a hyperpolarising current in rat paraventricular
oxytocinergic neurones. J Neuroendocrinol.
2011;23:883–993.

[29] Ueda T, Yokoyama Y, Irahara M, et al. Influence of
psychological stress on suckling-induced pulsatile
oxytocin release. Obstet Gynecol. 1994;84:259–262.

INTERNATIONAL JOURNAL OF VETERINARY SCIENCE AND MEDICINE 77

http://www.fosdnet.Cgiar.org/post%htm
http://www.fosdnet.Cgiar.org/post%htm

	Abstract
	1. Introduction
	2. Materials and methods
	2.1. Plant collection, identification and extraction
	2.2. Fractionation of crude methanol extract
	2.3. Phytochemical screening
	2.4. Experimental animals
	2.5. Breeding of experimental rats
	2.6. Experimental grouping
	2.7. Measurement of body weight of pups
	2.8. Determination of milk yield
	2.9. Determination of serum levels of lactogenic hormones
	2.9.1. Prolactin
	2.9.2. Oxytocin

	2.10. Statistical analysis

	3. Results
	3.1. Phytochemical screening
	3.2. Milk yield
	3.3. Daily weight gain of pups
	3.4. Weight growth rate of pups
	3.5. Serum prolactin concentration
	3.6. Serum oxytocin concentration

	4. Discussion
	5. Conclusion
	Acknowledgments
	Disclosure statement
	ORCID
	References



